Introduction
A concerted international study is underway to determine whether bromine-containing gases pose a significant threat to the Earth's protective ozone layer. A principal source gas of concern is methyl bromide which is emitted to the atmosphere from a number of natural and anthropogenic sources (Kurylo et al, 1994) . While the first exposition of possible bromine catalyzed destruction of ozone was made in 1980 (Yung, et al.) , research has expanded recently with the recognition that regulation of methyl bromide production may be required, in addition to that of CFC, for the protection of the Earth's ozone layer (Kurylo et al, 1994) . The phase out of the use of methyl bromide as a major soil fumigant presents a potential impact to agricultural productivity.
The complex nature of upper atmospheric chemistry dietates that measurements be made in the atmosphere itself as a cheek on the modeling predictions of bromine-related ozone loss processes in the stratosphere. The atmospheric budget of bromine compounds can be categorized into source, reactive, and sink components. A critical detenxfinant of methyl bromide's ozone depletion potential (ODP) is the relative fraetions of bromine in the principal reactive and sink forms, i.e. BrO and HBr, respectively. In situ measurements of BrO have been reported from a polar balloon flight by Toohey has been proposed as a reaction pathway which could increase HBr and thus serve to reduce the bromine ODP. A recent laboratory measurement of this reaction set yielded an upper limit of 1.5% for reaction (2) compared to reaction (1) at stratospheric temperatures (Larichev et al, 1995) , while an earlier indirect measurement using the reverse of reaction (2) resulted in a much smaller branching limit of < 0.01% (Mellouki et al , 1994 ). An early workshop on methyl bromide in 1992 identified significant differences between model estimates of stratospheric I-lBr and the limited experimental data then available (Park et al 1989; Traub et al, 1992) . As a result efforts were undertaken to improve the sensitivity for measming the I-IBr content of the stratosphere. By 1995 the experimental measurements by two research groups were consistent in showing an average stratospheric HBr concentration of less than two pptv (Johnson, et al, 1995 , Carlotti et al, 1995 . This paper compares our 1994 flight results to these previously reported In Table 1 In an attempt to extract information for the altitude dependence of the HBr mixing profile, we made retrievals relaxing the constraint of a uniform mixing ratio. Using unapodized spectra we had difficulty obtaining a statistically meaningful result, probably due to inpeffect modeling of the large "tinging" features interfering with the very weak HBr emissions. Using linearly apodized spectra for the retrieval reduced the spurious interfering sidelobes or "tinging" from 2), but a study of the reverse reaction gave a branching ratio of less than 0.01% (Mellouki et al, 1994 ). In Figure 3 we compare the measured HBr concentration to model calculations for different values of this branching ratio. The model results are those calculated by Lary (1996) for mid-latitude, local noon using the 3-d transport model of Cambridge University. Similar results were also reported at an earlier workshop on methyl bromide (Ko, 1993) . The model comparisons to the experimental results constrain the reaction for the production of HBr by reaction (2) to have a branching ratio between one and two per-cent, taking into account the uncertainty in inorganic bromine (--+15%, Fish et al, 1995) . Alternately, in view of the kinetics evidence against a branching ratio of this magnitude, some other significant pathway may exist for the production of HBr in the mid-stratosphere or the HBr loss rate may be less than modeled. In any case, the effective sequestration of about 5% of total inorganic bromine as HBr implies about a 10% reduction in ODP compared to a model which assumes negligible HBr formation by reaction (2) (Ko 1993 ).
